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DEVICE FOR REALIZING A PREDETERMINED ORIENTATION 

The invention pertains to a device for realizing a 
predetermined orientation of singularized work pieces being 
transported on a sliding surface by means of an air current 
that acts upon the work pieces. 

Devices of this type are utilized in aerodynamic feed 
systems. Aerodynamic feed systems make it possible to 
singularize work pieces from a chaotic heap and to orient 
the respective work pieces before they are delivered to 
downstream processing and installation systems in a defined 
position and with a predetermined orientation. The work 
pieces are oriented, in essence, by means of air currents 
that act upon the respective work pieces. In this case, 
various fluidic effects such as pulses, lift currents or 
current fields as well as different work piece properties 
such as, for example, the Cw- value, the surface texture, 
interior contour features, bores or the center of gravity 
are used for orienting the work pieces and for the feed 
process. The air currents are directed perpendicular to the 
moving direction of the work pieces in order to ensure that 
the work pieces are acted upon in a defined fashion by the 
air currents and to allow the utilization of work piece 
properties for the orientation thereof. 

With respect to aerodynamic orientation processes, one can 
distinguish between three basic functional principles. 
These methods are categorized into air cushion systems, in 
which the orientation is realized on a plane air current, 
and special air currents for the axial and radial 
orientation. The work pieces can be aligned and therefore 
oriented on a plane air cushion by utilizing the Cw-value 
or the position of center of gravity. During the axial and 
radial orientation, the work piece slides down a sliding 
surface that is inclined about two axes and passes an air 
current during this process. When passing the air current, 
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work pieces that are incorrectly oriented or positioned are 
turned or shifted into the correctly oriented position 
while correctly oriented work pieces pass the air current 
without being turned. 

The inferior operational reliability of these feed devices 
is particularly disadvantageous in production processes. A 
plurality of incorrectly oriented work pieces passes the 
air current without being turned or correctly oriented work 
pieces are turned into an incorrectly oriented position. 
However, incorrectly oriented work pieces cause significant 
problems, particularly in the ensuing processing and 
installation systems, wherein these problems can lead to 
malfunctions and downtimes of the entire downstream 
production and installation system. Consequently, a control 
system is required for detecting and removing incorrectly 
oriented work pieces from the feed process. However, this 
additional expenditure significantly reduces the efficiency 
of the feed system. 

Based on these circumstances, the invention aims to make 
available an improved device for realizing a predetermined 
orientation of work pieces. 

According to the invention, this objective is attained with 
a device according to the characteristics of Claim 1. 
Practical additional developments of the invention form the 
objects of dependent Claims 2-11. 

The invention proposes a device, in which the air current 
has an effective direction that is inclined relative to the 
moving direction of the work pieces in such a way that an 
air current resulting from the effective air current and 
the air current caused by the movement of the work pieces 
extends perpendicular to the moving direction of the work 
pieces. In other words, the inclined air current is 
superimposed on the air current caused by the movement of 
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the work pieces such that the resulting air current acts 
upon the work piece exactly perpendicular. This makes it 
possible to achieve optimal force ratios on the work piece, 
and the properties of the work piece, for example, an 
asymmetry or a position of center of gravity, can be 
utilized even more effectively for the orientation process 
because the air current acts upon the work piece in defined 
regions. This also makes it possible to ensure a much more 
reliable orientation than that of devices known from the 
state of the art. In addition, it is possible to almost 
entirely prevent a resulting air current according to the 
state of the art that is directed transverse to the 
movement of the work pieces and decelerates the movement of 
the work piece. 

It was determined that it is particularly effective to 
provide at least one additional air current that acts upon 
the work pieces and is directed in the moving direction of 
the work pieces. This additionally reduces the aerodynamic 
resistance of the work pieces and is particularly 
advantageous in the orientation of large and light work 
pieces. In addition, it is possible to prevent a 
deceleration of the work pieces even more effectively. 

One particularly practical additional development of the 
device is characterized in that the air current is realized 
in the form of an air cushion that traverses the sliding 
surface. This air cushion results in an air current that 
makes it possible to orient the. work pieces by utilizing 
their Cw- value or the position of center of gravity. The 
air cushion is also used as a medium for transporting the 
work pieces to an ensuing production system or an 
intermediate buffer. 

Another particularly advantageous embodiment of the present 
invention is characterized in that the sliding surface is 
realized in the form of a flow element for the air current. 
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This makes it possible to achieve the required inclination 
of the air current or air cushion, respectively. 

In this respect, it is particularly practical that the flow 
element for the air current is adjustable. This 
adjustability makes it possible to vary or adapt the 
inclination of the air current in accordance with the 
geometry, properties and transport speed of the work 
pieces. 

According to one particularly practical variation of the 
device, a perforated plate arranged above the flow element 
for the air current is assigned to the sliding surface. The 
perforated plate at least sectionally lies on the flow 
element for the air current in this case. This results in a 
surface on which the work pieces can be oriented and moved 
without impairment. The perforated plate is realized in 
such a way that the air current, particularly the 
inclination of the air cushion, is not altered. 

It is particularly advantageous to arrange at least one 
blower or fan on the side of the sliding surface that faces 
away from the work piece. In comparison with compressed 
air, this blower makes it possible to generate an air 
current with significantly reduced turbulences that could 
impair the orientation process. 

Another particularly advantageous additional development of 
the present invention is characterized in that a flow 
element is arranged between the blower and the sliding 
surface in order to uniformly distribute the blower air 
over the sliding surface. This flow element creates a flow 
resistance that evens out the inhomogeneous blower air over 
the sliding surface. 

Another particularly advantageous embodiment of the device 
is characterized in that a second flow element is arranged 
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between the first flow element and the sliding surface in 
order to adjust different flow speeds over the sliding 
surface. This makes it possible to vary the intensity of 
the air current or the air cushion over the length of the 
sliding surface. For example, when a work piece initially 
reaches the region of the air current, an intense air 
current is required in order to orient the work piece in 
the desired direction. The air current should be less 
intense at the end of the air cushion in order to stabilize 
the work piece before it is transferred to a downstream 
system. 

In this case, it is particularly practical that the flow 
elements consist of at least two perforated plates that lie 
on top of one another and can be moved relative to one 
another. These perforated plates may be realized, for 
example, in the form of screen plates and respectively open 
different flow cross sections depending on the relative 
position between the openings in the two perforated plates. 
Consequently, different flow speeds can be adjusted over 
the sliding surface. It is preferred that one of the plates 
is arranged in a stationary fashion while the other plate 
can be displaced or turned in a plane that lies parallel to 
the stationary plate. 

One particularly practical embodiment is characterized in 
that the flow elements respectively contain at least one 
adjusting element. These adjusting elements serve for 
adjusting the perforated plates relative to one another and 
simultaneously ensure that the perforated plates are fixed 
in the desired position. 

The device according to the invention or the effect 
achieved therewith, respectively, is not only practical in 
the orientation or alignment on an air cushion, but also in 
the radial and axial orientation on a sliding surface that 
is inclined about two axes. The required continuous air 
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current is realized in the form of a punctual, linear or 
planar air current in this case . 

The invention can be realized in the form of different 
embodiments. One such embodiment is illustrated in the 
figures and described below in order to elucidate the basic 
principle of invention. The figures show: 

Figure 1, a schematic representation of a device for 
orienting work pieces, and 

Figure 2, the flow element according to Figure 1 viewed in 
the direction II-II. 

Figure 1 shows a schematic representation of a device 1 for 
orienting work pieces being transported on a sliding 
surface 2 by means of an air current 4 in the form of an 
air cushion. The air current 4 has an effective direction 5 
that is inclined relative to the moving direction 6 of the 
work piece 3. Consequently, an air current 7 resulting from 
the effective air current 8 and the air current 9 caused by 
the movement of the work pieces is directed perpendicular 
to the moving direction 6 of the work piece 3 . In this 
case, the air current 9 caused by the movement of the work 
pieces corresponds to the aerodynamic resistance of the 
work piece 3 and therefore is directed opposite to the 
moving direction 6 of the work piece 3 . The work piece 3 is 
also acted upon by another air current 21 that is directed 
in the moving direction 6 of the work piece 3 . 

The blower air 11 generated by the blower 10 is evened out 
by means of a first flow element 12 such that a homogenous 
flow field 13 is achieved as indicated with directional 
arrows of identical length. A flow profile 15 is realized 
with the aid of a second flow element 14 . The directional 
arrows of the flow profile 15 that have different lengths 
cause different flow speeds within the flow profile 15. 
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Consequently, the flow speed decreases in the moving 
direction 6 of the work piece 3. An adjustable flow element 
16 in the form of a honeycomb or lamellar element arranged 
underneath the sliding surface 2 is used for subsequently 
directing the flow profile 15 in such a way that the 
effective direction 5 of the air current 4 has the required 
inclination relative to the moving direction 6 of the work 
piece 3. A perforated plate 17 that at least partially lies 
on the flow element 16 is arranged above the adjustable 
flow element 16 . 

The flow elements 12, 14 are respectively formed by two 
perforated plates 18, 19 that are arranged on top of one 
another and can be moved relative to one another. Figure 2 
shows the flow element 14 according to Figure 1 in the form 
of a top view along the line II -II. The perforated plates 
18, 19 are realized in the form of screen plates and 
contain a plurality of uniformly distributed openings 20. 
The largest opening cross section possible is adjusted when 
the perforated plates 18, 19 or the openings 20 of the two 
perforated plates 18, 19, respectively, are arranged on top 
of one another in a precisely fitted fashion. The opening 
cross section can be varied by displacing the perfprated 
plate 18 relative to the perforated plate 19. This makes it 
possible to adjust different opening cross sections and 
consequently different flow speeds over the entire surface 
of the flow element 14 . 



